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A Joint Connector And Method Of Assembling It 
BACKGROUND OF THE INVENTION 

Field Of The Invention 

[0001] The invention relates to a joint connector and to a method of 
assembling it. 

Description Of The Related Art 

[0002] A ground joint connector has a housing with a connecting portion and 
a grounding portion. The ground joint connector also has a ground terminal 
with a plurality of terminal pieces projecting therefrom. The ground terminal is 
mounted in the grounding portion of the housing and so that the respective 
terminal pieces project into the connecting portion. A mating connector 
connected with ends of wires for grounding is fit into the connecting portion and 
the wires for grounding are grounded collectively (for example, see United 
States Patent No. 5.433,628) 

[0003] An intermediate connector has a housing with connecting portions at 
opposite ends. The intermediate connector also has a joint terminal with a main 
body and terminal pieces projecting from the opposite edges of the main body. 
The joint terminal is mounted in the housing so that the terminal pieces project 
into the respective connecting portions. Mating connectors are fit into the 
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connecting portions so that wires are connected in a branched manner (see 
United States Patent No. 5.645,455). 

[0004] The above-described ground joint connector and intermediate 
connector use the ground terminal and the joint terminal to conduct branched 
connections of wires at many points at once and have simple constructions. 
However, the ground joint connector and the intermediate connector are 
provided separately. Thus, the mating connectors are connected separately 
therewith and a suitable installation space including a space for the connecting 
operation is necessary. Therefore, there has been an earnest desire to improve 
operability and to make a joint connector more space efficient. 
[0005] The present invention was developed in view of the above situation 
and an object thereof is to improve operability. 
Summary Of The Invention 

[0006] The invention relates to a joint connector with a housing that has at 
least one pair of connecting portions into which mating connectors can be fit. 
At least one joint terminal is mounted in the housing and has a plurality of 
terminal pieces located in both connecting portions. At least one ground 
terminal is mounted in the housing and is connected with a grounding portion. 
The ground terminal has a plurality of terminal pieces located in at least one of 
the connecting portions. 

[0007] One connector functions both as a ground joint connector and an 
intermediate connector. Thus, operability is improved by reducing the number 
of connecting operations with mating connectors. Further, installation space is 
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reduced, including space for the connecting operations, realizing a space- 
saving joint connector. 

[0008] The joint terminal preferably is formed so that the terminal pieces 
project from two different lateral edges of a busbar. The ground terminal 
preferably is formed so that the terminal pieces project from at least one lateral 
edge of a busbar and so that the grounding portion is at an end of the busbar. 
The joint terminal and the ground terminal may be mounted at different levels. 
[0009] The joint terminal and the ground terminal are formed using a busbar 
as a base, and therefore are thin. Accordingly, the housing that uses these 
terminals at different levels is compact. 

[0010] The joint terminal and/or the ground terminal preferably are press fit 

into the housing. 

[0011] A joint pattern of the intermediate connector may change when a 
vehicle type differs. In such a case, different kinds of joint terminals having 
different arrangements of the terminal pieces need to be prepared. If the joint 
terminal is mounted in the housing by insert molding, a molding die needs to be 
changed when the joint terminal is changed. However, the joint terminal of the 
invention is mounted by pressing. Thus, the joint terminal can be mounted into 
the housing without taking any special measure, even if the shape of the joint 
tenninal is changed. Therefore, a change in the joint pattern can be dealt with 
relatively inexpensively, thereby improving flexibility. 

[0012] The housing preferably has at least one insertion groove into which at 
least part of the joint terminal and/or at least part of the grounding terminal are 
closely insertable. At least one press-in hole preferably is provided in the 
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housing for pressing in corresponding terminal pieces of the joint terminal 
and/or the grounding terminal. 

[0013] The invention also relates to a method of assembling a joint 
connector comprising providing a housing with at least one pair of connecting 
portions into which mating connectors are fittable. The method then comprises 
mounting at least one joint terminal having a plurality of terminal pieces in the 
housing so as to be located in both connecting portions. The method further 
comprises mounting at least one ground terminal in the housing so that terminal 
pieces of the ground terminal are in at least one of the connecting portions. 
The ground terminal is connected with a grounding portion. 
[0014] These and other objects, features and advantages of the present 
invention will become more apparent upon reading of the following detailed 
description of preferred embodiments and accompanying drawings. It should be 
understood that even though embodiments are separately described, single 
features thereof may be combined to additional embodiments. 
Brief Description Of The Drawings 

[0015] FIG. 1 is a plan view of a joint connector according to one 
embodiment of the invention and mating connectors. 

[0016] FIG. 2 is a plan view of the joint connector and a part side connector. 
[0017] FIG. 3 is a rear view of the joint connector and a front view of a 
power-supply side connector. 

[0018] FIG. 4 is a side view of the joint connector and mating connectors. 
[0019] FIG. 5 is a section along 5-5 of FIG. 2 showing a state before the 
mating connector is connected. 
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[0020] FIG. 6 is a section along 6-6 of FIG. 2. 

[0021] FIG. 7 is a section along 7-7 of FIG. 2. 

[0022] FIG. 8 is a section along 8-8 of FIG. 2. 

Detailed Description Of The Preferred Embodiments 

[0023] A joint connector according to the invention is identified by JC in FIG. 

1. A power-supply side connector 10 and an electronic- or electric-part or load 

side connector 20 as mating connectors are to be connected with substantially 

opposite surfaces of the joint connector JC. 

[0024] The power-supply side connector 10 is provided with at least one 
female power-supply side housing 11 made e.g. of a synthetic resin. The 
power-supply side housing 1 1 is substantially in the form of a block having a 
wide cross section, as shown in FIG. 3 and 5. Sixteen cavities 12 extend in 
fonward and backward directions FBD at each of two levels, in the power-supply 
side housing 11. A terminal insertion opening 13 is formed in the front surface 
of each cavity 12. 

[0025] Female terminals 26 are secured to ends of wires 25 and are inserted 
into the respective cavities 12 from behind (from right side in FIG. 5). The 
female terminals 26 are locked partly by locks 14 at the bottom surfaces of the 
cavities 12 and then are locked doubly by a retainer 15. Some of the cavities 12 
are empty cavities into which no female terminal 26 is to be inserted. 
[0026] A lock arm 16 is provided between left and right protection walls 17 
substantially in the widthwise center of the upper surface of the power-supply 
side housing 11, and ribs 18 stand at suitable positions on the upper surface for 
preventing an upside-down or improper insertion. 
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[0027] The electric-part side connector 20 is comprised of first, second and 
third auxiliary housings 21A, 21B, 21C made e.g. of a synthetic resin. 
[0028] The first auxiliary housing 21A is a block and is the largest of the 
three auxiliary housings, as shown in FIG. 2. Seven cavities 12 are formed at 
each of three levels therein. A terminal insertion opening 13 is formed in the 
front surface of each cavity 12. Although not shown in detail, female terminals 
26 secured to ends of wires 25 are inserted into the respective cavities 1 2 and 
are locked doubly by locks 14 and a retainer 15. A lock arm 16 is located 
between protection walls 17 and ribs 18 for preventing an upside-down or 
improper insertion are provided on the upper surface of the first auxiliary 
housing 21A. 

[0029] The second auxiliary housing 21 B has a smaller outer width and a 
shorter outer height than the first auxiliary housing 21 A. Four cavities 12 are 
formed at each of two levels in the second auxiliary housing 218 for 
accommodating the doubly locked female terminals 26, and a lock arm 16 is 
located between protection walls 17 on the upper surface of the second 
auxiliary housing 21 B. 

[0030] The third auxiliary housing 21 C has substantially the same height as 
the second auxiliary housing 218, but a shorter width. Four cavities 12 are 
formed at each of three levels in the third auxiliary housing 21 C for 
accommodating the doubly locked female terminals 26, and a lock arm 16 is 
located between protection walls 17 on the upper surface of the third auxiliary 
housing 21C. 



6 



[0031] The joint connector JC has a housing 30 e.g. made of a synthetic 
resin. The housing 30 is substantially in the form of a flat block, and connecting 
surfaces 31, 32 for the power-supply side connector 10 and the electric-part 
side connector 20 are set on opposite surfaces of the housing 30, 
[0032] The connecting surface 31 has a power-supply side fitting recess 33 
for receiving the power-supply side housing 11 of the power-supply side 
connector 10, as shown in FIG. 3. A groove 34 is fomied in the upper surface 
of the power-supply side fitting recess 33 for receiving the lock arm 16 of the 
power-supply side housing 11, and a locking projection 36 is formed in the 
groove 34 for engaging a locking hole 16A in the lock arm 16, as shown FIG. 5. 
Grooves 35 also are formed in the upper surface of the power-supply side fitting 
recess 33 for receiving the protection walls 17 and the ribs 18 of the power- 
supply side housing 1 1 . 

[0033] Three electric-part side fitting recesses 38A, 38B, 38C are formed 
substantially side by side along a transverse direction TD in the connecting 
surface 32 of the electric-part side connector 20 and are partitioned by partition 
walls 37, as shown in FIG. 2. The first to third auxiliary housings 21 A to 21 C of 
the electric-part side connector 20 are individually fittable into the respective 
fitting recesses 38A, 38B, 38C. A groove 34 is formed in the upper surface of 
each fitting recesses 38A to 38C for receiving the lock arm 16 of the first to third 
auxiliary housings 21 A to 21 C, and a lock projection 36 is formed in each 
groove 34 for engaging a locking hole 16A in the lock arm 16. Grooves 35 also 
are formed in the upper surface of each of the fitting recesses 38A to 38C for 
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receiving the protection walls 17 and the ribs 18 of each auxiliary housings 21 A 
to21C 

[0034] A thick partitioning wall 40 is formed between the back surfaces of 
the fitting recess 33 and those of the fitting recesses 38A to 38C. 
[0035] The ground terminal 50 and the joint terminals 60 are mounted 
separately at three levels in the housing 30. 

[0036] The ground terminal 50 is mounted at the lower level. As shown in 
FIG. 8, this ground terminal 50 has a busbar 51 with a length substantially 
equal to the width of the housing 30. A wider grounding plate 52 is formed 
unitarily at one shorter lateral side of the busbar 51. The grounding plate 52 is 
lowered slightly to a different plane and is formed with a mount hole 53. 
[0037] Fifteen tabs 55A project substantially side by side from the lower 
edge of the busbar 51 in FIG. 8. The tabs 55A are formed at the same intervals 
as the cavities 12 in the auxiliary housings 21 A to 21 C, and a corresponding 
number, e.g. seven tabs 55A, e.g. four tabs 55A and e.g. four tabs 55A project 
into the fitting recesses 38A, 38B, 38C, respectively. 

[0038] The ground terminal 50 is mounted in the housing 30 by insert 
molding. Specifically, the busbar 51 is embedded in the intermediate wall 40 
and the grounding plate 52 projects out below a bottom end position of one side 
surface of the housing 30 near the connecting surface 31 with the power-supply 
side connector 10. Further, the tabs 55A project into the fitting recesses 38A, 
38B, 38C at bottom positions of the respective back surfaces of the fitting 
recesses 38A, 38B, 38C. 
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[0039] The joint terminals 60 are mounted at the other upper and middle 
levels. Hereinafter, reference numeral "60" is used when the joint terminals are 
referred to collectively, whereas suffixes "A to D" are attached to reference 
numeral "60" when they are described individually. 

[0040] The joint terminal 60 is formed so that tabs 55B project in a specified 
an-angement from each of the opposite lateral edges of a busbar 51 . A plurality 
of joint temriinals 60 having busbars 51 of different lengths are fomied. For 
example, the joint terminal 60A at the upper level is a unitary piece with a long 
narrow busbar 51, as shown in FIG. 6. On the other hand, five joint terminals 
60B, 60C, 60D with busbars 51 of different shorter lengths are mounted at the 
middle level, as shown in FIG. 7. 

[0041] The joint terminals 60 are mounted in the housing 30 by pressing. 
Thus, insertion grooves 41 are formed at upper and middle positions in the 
surface of the intermediate wall 40 corresponding to the back surface of the 
power-supply side fitting recess 33, as shown in FIGS. 3 and 5, for closely 
receiving the joint terminals 60. Each insertion groove 41 stretches over 
substantially the entire width of the power-supply side fitting recess 33 and has 
a depth with a closed back end so that the busbar 51 can be exactly 
accommodated therein. A guide 42 is formed at the entrance of each insertion 
groove 41 and widens towards the front end. 

[0042] Press-in holes 43 are fonned at the closed ends of the insertion 
grooves 41 and the tabs 55B of the joint terminals 60 can be pressed into the 
press-in holes 43. The press-in holes 43 are formed at all the positions that can 
possibly receive the tabs 558. 
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[0043] The ground terminal 50 is insert molded into the housing 30. A row of 
the tabs 55A of the ground terminal 50 project into the three fitting recesses 
38A, 38B, 38C in the electric-part side connecting surface 32 at the bottom 
positions of the back surfaces of the respective fitting recesses 38A, 38B, 38C 
as shown in FIGS. 5 and 8. The grounding plate 52 projects out from the one 
side surface of the housing 30. 

[0044] On the other hand, the joint terminals 60 are mounted into the 
previously formed housing 30. A plurality of kinds of joint terminals 60 are 
prepared in advance and have the busbars 51 of different lengths and/or 
different arrangements of the tabs 55B projecting from opposite edges of the 
busbars 51 so as to correspond to joint patterns. 

[0045] The unitary joint terminal 60A for the upper level is inserted into the 
upper Insertion groove 41 at the upper level in the back surface of the power- 
supply side fitting recess 33 as shown in FIG. 6. At an Intermediate stage of the 
insertion, the tabs 558 facing fonward with respect to inserting direction ID are 
pressed into the press-in holes 43, and the joint temiinal 60A stops being 
pushed when the busbar 51 contacts the closed end of the insertion groove 41. 
Thus, the tabs 558 of the joint temiinals 60A project in specified arrangements 
at the upper positions of the back surfaces of the power-supply side fitting 
recess 33 and of the three fitting recesses 38A, 388, 38C formed in the electric- 
part side connecting surface 32 as shown in FIGS. 5 and 6. 
[0046] The respective shorter joint terminals 608 to 60D for the middle level 
are inserted Individually Into the insertion groove 41 at the middle level from the 
power-supply side fitting recesses 33, as shown in FIG. 7. Similarly, the tabs 
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55B facing forward with respect to inserting direction ID are pressed into the 
press-in holes 43, and the joint terminals 60B to 60D stop being pushed when 
the busbars 51 contact the closed end of the insertion groove 41. Thus, the 
tabs 55B of the respective joint terminals 60B to SOD project in specified 
arrangements at the middle positions of the back surfaces of the power-supply 
side fitting recess 33 and of the three fitting recess 38A, 38B, 38C formed in the 
electric-part side connecting surface 32, as shown in FIGS. 5 and 7. 
[0047] The lower level forms a ground joint connector and the upper and 
middle levels form an intermediate connector when the joint connector JC is 
assembled completely. 

[0048] The mating connectors are connected with the joint connector JC. 
For example, the power-supply side connector 10 is fit into the power-supply 
side fitting recess 33 and locked by engaging the lock projection 36 with the 
locking hole 16A in the lock arm 16. The female terminals 26 in the power- 
supply side connector 10 are connected with the corresponding tabs 55B of the 
joint terminal 60 projecting from the back surface of the power-supply side 
fitting recess 33. 

[0049] The first to third auxiliary housings 21 A to 21 C of the electric-part 
side connector 20 are fit successively into the three fitting recesses 38A, 38B, 
38C in the electric-part side connecting surface 32 and are locked. 
Simultaneously, the female terminals 26 in the respective auxiliary housings 
21A to 21C are connected with the corresponding tabs 55A of the ground 
terminal 50 or the corresponding tabs 55B of the joint terminals 60 projecting 
from the back surfaces of the fitting recesses 38A, 38B, 38C. 
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[0050] Finally, the grounding plate 52 of the ground terminal 50 is fixed to a 
body or a like member for grounding of a vehicle by a bolt 70 (see FIG. 1). 
[0051] When the mating connectors are connected in this way, the female 
terminal fittings 26 at the lower levels of the respective auxiliary housings 21 A 
to 21 C of the electric-part side connector 20 and the wires 25 connected 
therewith are grounded via the ground terminal 50. Further, the wires 25 
introduced into the power-supply side connector 10 and the wires 25 introduced 
at the two upper levels of the respective auxiliary housings 21 A to 21 B of the 
electric-part side connector 20 are jointed in specified patterns via the joint 
terminals 60 at the respective levels. 

[0052] Upon a change in the joint pattern, a joint terminal conresponding to a 
new joint pattern is prepared separately and the new joint terminal is inserted 
into the insertion groove 41 in the housing 30. 

[0053] As described above, one joint connector JC functions both as the 
ground joint connector and as the intermediate connector. Thus, operability is 
improved by reducing the number of the connecting operations with the mating 
connectors. Further, an installation space including a space for the connecting 
operations can be reduced, realizing a space-saving joint connector. 
[0054] The ground terminal 50 and the joint terminals 60 are formed using 
the busbars 51 as bases, and therefore are thinner. Accordingly, the housing 
30 having these terminals mounted at different levels therein is compact. 
[0055] The joint pattern in the intermediate connector may change when a 
vehicle type differs. In such a case, different kinds of joint terminals 60 having 
different arrangements of the tabs 55B need to be prepared. If the joint 
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terminals are mounted in the housing by insert molding, a molding die needs to 
be changed as the joint terminals are changed. However, the joint tenninal 60 is 
mounted by pressing or fitting in this embodiment. Thus, the joint terminal 60 
can be mounted into the housing 30 without taking any special measure even if 
the shape of the joint terminal 60 is changed. Therefore, a change in the joint 
pattern can be dealt with relatively inexpensively. 

[0056] The invention is not limited to the above described and illustrated 
embodiment. For example, the following embodiments are also embraced by 
the technical scope of the present invention as defined by the claims. Beside 
the following embodiments, various changes can be made without departing 
from the scope and spirit of the present invention as defined by the claims. 
[0057] Although the part functioning as the ground joint connector and the 
part functioning as the intermediate connector are separated by the levels in 
the foregoing embodiment, the connector housing may be divided into a 
plurality of blocks along lengthwise and/or widthwise direction and each block 
may be apportioned for the part functioning as the ground joint connector or for 
the part functioning as the intermediate connector. 
[0058] The ground terminal may also be mounted by pressing or fitting. 
[0059] Procedures of connecting the joint connector with the mating 
connectors and mounting the grounding plate are not restricted to those 
illustrated in the foregoing embodiment. These procedures can be set 
arbitrarily. 
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